The research examines the effects of transactional analysis (TA) 101 training upon self perceptions of ego-state dynamics, using the model of ego states incorporated into the Adjective Check List (Gough & Heilbrun, 1980) . Subjects completed the questionnaires at the beginning and end of the training and one month later. The only statistically significant change was that Critical Parent decreased after the training and was still lowered one month later, although not as much. It was also found that gender was significant, but age was not.
Introduction
Many of the problems that occur in organisations are the direct result of people failing to communicate. Faulty communication causes a series of problems and it can lead to confusion and cause a good plan to fail (Pearson, 1983) . Employees who are trained in transactional analysis theory might develop their skills in analysing transactional patterns and could be able to understand, predict and help improve dysfunctional, unproductive, uncooperative interactions between them-selves and their colleagues. In the TA literature it is assumed that TA training can help them communicate clearly and effectively at the three levels of the Parent (values) the Adult (rationality) and the Child (emotions, creativity) (Steiner, 1994) .
The goal of this research was to test whether people who participated in a TA 101 training session (the introductory course in transactional analysis) had any changes in their pattern of ego-state behaviour. The research focused on the differences that might occur for each separate ego state at three different points in time. The positive effects of group therapy on egostate change and ego-state perception was confirmed by Boholst's (2003) research on a group of 28 university students using the Adjective Check List questionnaire, the same method used in this research. The TA 101 course was chosen because of its standardised content and requirement that it is run only by internationally-endorsed trainers, under the overall control of the International Transactional Analysis Association (ITAA) and the European Association for Transactional Analysis (EATA).
The majority of the participants of the TA 101 course are new to TA concepts, so the effects of the TA training can be observed in a more effective way. For this specific research a control variable was used to evaluate the differences between the TA 101 participants who already had some TA knowledge (from previous diverse trainings) and those who were encountering TA for the first time.
Ego states: description and relevance for TA Ego states represent one of the building blocks of TA theory. All transactional analysts work with ego states, which cover important personality features and are considered to be essential characteristics of TA therapy (Dusay, 1986 ).
In the early three ego-state models, the Parent is a language of values, the Adult is a language of logic and rationality, and the Child is a language of emotions. Creating an effective communication depends on the availability of all three intact ego states (Steiner, 1994) . However, there are various models of ego states in use (Erskine & Trautmann, 1981 , 1988 Van Beekum, 1996; Hargaden & Sills 2002; Hay, 2009) and it is recognised that this study is focused on behavioural diagnosis of ego states only.
The questionnaire used (Williams & Williams, 1980 ) is divided into five parts corresponding to the functional five ego-state model. Each ego state is regarded as a system of communication with its own distinct language and function (Steiner, 2011) .
Research question
The research set out to test the effects of the TA 101 training on the ego states of the participants by measuring the ego states at three different points in time: right before the training (T0), right after the training session ended on the second day (T1), and one month after the training (T2).
Based on this overall question, three hypotheses were derived: Hypothesis 1. There will be a change of the dominant ego states from T0 to T1 Hypothesis 2. There will be a change of the dominant ego states from T1 to T2 Hypothesis 3. There will be a change of the dominant ego states from T0 to T2
These overall hypotheses converted into five sets to match the five ego states that were being measured in the questionnaire used.
Three control variables were used: the age of the respondents, the gender, and whether they had any past training in TA. It was noted that the way that ego states manifest is not related to age. This means that a 60-year-old person can act as a Free Child and a 12-year-old child can act as a Critical Parent.
Research design
The research design was a pre-and post-intervention study with a follow-up measurement to check stability of change. The ego states of the subjects were measured before the training (T0), at the end of the training (T1) and one month after the training had ended (T2). The data was collected using a questionnaire and the participants were chosen from three different TA training sessions, all of them taking place in The Netherlands. Three control variables were used to get a better insight into the factors influencing these changes. The hypotheses were analysed using the student t test. To analyse the influences of the control variables on the differences between the means of each ego state, a multiple linear regression was used. Prior to this a bivariate analysis was used to check for correlations between the control variables and the differences in the ego state between the different points in time.
Data collection
The assessed variable was the distribution of ego states for each participant at each of the time-points, measured using the TA sub-scales developed by Williams & Williams (1980) from the Adjective Check List (Gough & Heilbrun, 1980) . Each participant received a list of adjectives which she/he scored as being characteristic for her/him; each ego state was derived by combining some of these adjectives; for instance, the Free Child ego state is a combination of 13 adjectives (e.g. adventurous, imaginative). The use of the Adjective Check List (ADL) scale was considered appropriate because adjectives were also commonly used by Berne (1967) to describe ego states. Also, this scale is academically validated.
The first two series of questionnaires, corresponding to T0 and T1, were collected directly from the trainers at the end of the sessions or were sent by mail. The third series, corresponding to T2, were collected by sending individual emails to each training participant. The rate of response in T2 was lower compared to T0 and T1.
Data analysis
Given the fact that the same subjects were analysed three times and that the interest was to see if there were any differences from one time point to another in the ego states, a multiple linear regression was used. This offered the possibility of analysing the interaction of the control variables (age, gender, prior TA training) on each ego state. Before this technique was applied, the average of each scale for each ego state per individual was calculated (for T0, T1, T2). Then the difference between the means (T1−T0, T2−T0, T2−T1) was used as a dependent variable in the multiple regression, with Cronbach's alpha of 0.6 applied as a criterion.
Sample strategy A random sample is desirable in any research in order to be able to generalise the results to the whole population from which the sample has been drawn. However, this was not possible in this study. The sample consisted of 38 people who were participating in the TA 101 trainings in The Netherlands in recent months. It had been hoped to have a sample of 100 people but this was not possible due to the lack of availability of TA 101 courses running during the limited time available for the research. The criteria for selection were the accessibility and the openness for medium-term investigation of the participants.
Research quality indicators
Reliability Statistical reliability measures were used to ensure the reliability of the scales within the questionnaire (Cronbach's alpha 0.6). The reliability of the research is increased by the use of a standardised questionnaire and also by the standardised TA 101 training context and procedures which ensure a broadly similar learning experience and content for the participants.
Internal validity
One way in which the quality of the research can be verified is by examining the psychometrical proprieties of the questionnaire. In this sense the distinctiveness sections measuring the five different ego states can be checked with the use of factorial analysis. Also, the questionnaire was academically validated through the study of Williams (1980) by using an expert panel of 15 transactional analysts. It was confirmed that each section was referring to a separate ego state and that the results of the questionnaire could be represented by the egogram developed by Dusay (1972) .
Williams also mentions that the questionnaire was designed in order to offer an alternative for evaluating the strength of the ego states of participants who were not familiar with TA concepts. Up to that point all the instruments of measuring the ego states were based on TA knowledge of the respondents. Taking into account that the majority of the TA 101 participants are new to the field of transactional analysis, the Adjective Check List questionnaire was the best suited method. The control variable of prior TA training was introduced in the study for the same reason. From the total number of 38 participants, only five had prior TA knowledge.
Results
The five hypotheses for each time frame focus on the changes of each ego state from T0 (before the training), T1 (right after the course has ended) and T2 (one month after the training has ended). The results shown here are for Critical Parent only; the same processes were completed for each ego state but are not shown as they were not statistically significant. The data are available from the author for future researchers. Table 1 includes the information about the TA 101 training regarding the number of participants, gender, age, and prior TA training. There were 38 participants initially, ranging in age from 20 to 58 years, with an average age of 40 years. Only five of them had previous knowledge of TA concepts from other training sessions (not TA 101).
Descriptive statistics
The data was collected from three different TA 101 training courses. For T0 (before the training) the total number of 38 participants (30 female, 8 male) filled in the questionnaires. For T1 (right after the training) there were 31 (24 female, 7 male) answered questionnaires because one trainer did not hand in their questionnaires. For T2 (one month after each training session) the participants were contacted by email. Only ten participants (3 female, 7 male) answered the emails and filled in the questionnaires.
Therefore the data for analysing the ego-state changes between T0 (before the training) and T1 (right after the session) come from 31 participants. The data for analysing the changes between T0 (before the training) and T2 (one month after the training) come from ten participants (maximum number of questionnaires for T2). The data for analysing the changes between T1 (right after the session) and T2 (one month after the training) come also from ten participants. Note. CP = Critical Parent, NP = Nurturing Parent, AD = Adult, AC = Adapted Child, FC = Free Child
The scales are valid, the alpha Cronbach for all the five types of ego states are above 0.6. The data for the three time points are shown in Table 2 . As we can see, for the Critical Parent the control variable gender was significantly correlated with the changes in the ego state. Therefore, in the Critical Parent results section, below, a separate t test analysis was run to see if the scores of the Critical Parent changed in a different way among males and females and whether these changes were significant or not. The results of the student t-test are shown in Table 4 For the Adapted Child the control variable age was significantly correlated with the changes in the ego state but the number of respondents in this case was low (10) so it was not feasible to split the sample into different age groups and compare them. Note. ** Correlation is significant at the 0.01 level (2-tailed);
.a cannot be computed because at least one of the variables is constant.
Changes in the Critical Parent
Hypothesis 1: There will be a drop in Critical Parent (CP) ego-state at T1 (end of the training) compared to T0 (beginning of the training).
Hypothesis 0: CP T0 = CP T1
Hypothesis 1: CP T0 > CP T1
The t = 2.473 from the table is higher than the standard value of t when Alpha is .05 and also that p of .019 is lower than .05, the null hypothesis is rejected. Therefore the analysis confirms with a probability of 95% that there is a drop of the Critical Parent ego state from T0 to T1.
The decrease of the ego state from T0 to T1 is also shown in Figure 1 , the 'Critical Parent' graph and the difference of means is 0.17.
A multiple linear regression was completed to analyse the effects of the control variables on the decrease of the Critical Parent from T0 to T1. The F value from the ANOVA Gender has a direct effect on the change and explains .355 of the change. Females had an average decrease of the mean of 0.15 and the males had an average increase of the mean of 0.21. The changes on both genders were significant.
Based on the fact that the number of female respondents decreased more from T0 to T1 than the number of males, the females had a stronger influence on the overall Critical Parent decrease. A representation of these results is shown in the following tables. Hypothesis 2: There will be a drop in Critical Parent (CP) ego-state at T2 (one month after the training) compared to T0 (beginning of the training).
Hypothesis 0: CP T0 = CP T2
Hypothesis 1: CP T0 > CP T2
The paired sample test showed a t = -2.803 for T0−T2, which is lower than the standard value of -t for Alpha = .05 and also because p of .021 is lower than .05, the null hypothesis is rejected. Therefore the analysis confirms with a probability of 95% that there is a drop of the Critical Parent ego state from T0 to T2.
The decrease of the ego state from T0 to T2 is shown in Figure 2 , and the difference of means is 0.03. Considering the fact that t = 1.618 is not higher than the value of t for Alpha = .05 and also that p at .140 is higher than .05, there is not enough evidence to reject the null hypothesis, so it is accepted. Therefore the hypothesis that there would not be an increase in Critical Parent from T2 to T1 cannot be statistically confirmed. Table 3 shows there was an increase of Critical Parent from T1 to T2 of 0.22. 
Discussion and limitations

Discussion
If we take into account Steiner's (2003) argument that in a democratic, cooperative society it is recommended to limit the Critical Parent's control of human affairs, then the TA 101 can be confirmed as a valid instrument that can be used to obtain such a change. The Critical Parent ego state had a statistically confirmed drop after the training session (T1) and this drop was still maintained one month after the session had ended. The research could not confirm the fact that there was no increase of the Critical Parent during the month that passed before the final questionnaires were filled in (T1−T2). If we consider the graph of the changes between T1−T2 we can actually see an increase of the ego state from T1 to T2.
The multiple regression results show that gender had a direct effect on changing the Critical Parent. There was a different pattern of change for each gender, with females showing decreased use of Critical Parent whilst males showing an increase. These differences in ego-state change might be explained by the way participants conformed to gender-specific messages and norms, which begin during childhood. Maltz and Borker's (1982) research showed that the games children play contribute to socialising children into masculine and feminine cultures. The Critical Parent ego state uses a very strong and strict communication style, which from a social point of view is perceived to be more masculine, while the Nurturing Parent uses a more emotional way of expression that is often regarded as more feminine. For example, according to Tannen (1990) women tend to express agreement and support more often than men, a characteristic that fits with the Nurturing Parent. Williams (1980) In this study only three control variables were included. However, the multiple regression used for Critical Parent from T0 to T1 showed that the changes in the ego state were influenced also by other factors that were not controlled for (constant in the coefficients table).
Implications
The main implication of this research can be considered the empirical study on the effects of TA 101 course on the ego states. During the literature review process for this research no other studies could be found that focused on the effectiveness of the TA 101 course. There are a series of empirical studies (Rosenthal, 2000) regarding a similar process which focuses on transactional analysis therapy, which showed positive results.
Limitations
It should be noted that this study has several limitations. The most significant one is the number of participants of the TA 101 training that filled in the questionnaires. The initial number was 38; after the training session 31 people filled in the questionnaire; one month later only ten participants responded.
It may also be that similar changes in ego states might result from any course of similar length that focused on teaching psychology to participants.
Regression analysis is normally performed on observed variables; using it here on a created variable of the differences between the means requires that caution must be exercised in applying the results. The different group sizes for the T-test analysis relating to the gender variable also means that caution is called for.
Time was also a limitation of this research because the results had to be collected within three months, from March to May. Since TA 101 trainings are not very common in The Netherlands, finding participants willing to support this research in such a short time was challenging.
In addition, although the TA 101 has a standard syllabus and is run only by qualified trainers, there may well have been differences such as the emphasis placed on the various TA concepts, the models used by the trainers to explain ego states, the permission-giving (Crossman 1966) qualities of the trainers, the relationships the trainers formed with participants, and so on. The composition of the training groups may also have introduced further variables.
Another limitation concerns the cultural background of the participants. This research was carried out in the Netherlands, so certain characteristics of Dutch culture might have influenced the results.
Direction for further research
The fact that this research could not prove that there was a significant change in self perceptions of four of the five ego states does not necessarily mean that the TA 101 training is ineffective for this purpose. Taking into account the limitations of this study, a longer time for the research might offer the chance to include a larger sample of TA 101 participants.
Another direction for this research might be in testing the effects of TA 101 training directly in an organisational context by including members of the same teams in the course. Knowing each other and having already a relative bond at the beginning of the training, the participants could have better results in applying TA concepts and consequently changing their ego states in the desired direction.
In order to get a better perspective on the interaction between the Critical Parent and the Adapted Child, or between the Nurturing Parent and the Adult, an interesting direction for further research is to study also the interaction between all five ego states. Since these ego states are interconnected, a decrease in one ego state should mean an increase of at least another ego state, but exactly how these changes occur between ego states is still under discussion. Williams (1980) has tested and confirmed some of the interactions initially assumed by Berne, but his findings concerned transactional analysis therapy, not a TA 101 training process.
Finally, future research needs to take into account the plethora of ego-state models that now exist within TA literature; the Adjective Check List was developed several years ago against a specific ego-state model that may now be out-dated and which may not have reflected the way ego states are currently taught on TA 101 programmes.
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